(19) 


J 


Europaisches Patentamt 
European Patent Offfce 
Office europeen des brevets 


(11) 


EP 1 431 758 A1 


(12) 


EUROPEAN PATENT APPLICATION 

published in accordance witli Art. 158(3) EPC 


(43) Date of publication: 

23.06.2004 Bulletin 2004/26 

(21) Application number. 02772957.3 

(22) Date of filing: 27.09.2002 


(51) intc!7: G01N 27/447. G01N 27/28 

(86) International application number: 
PCT/JP2002W10137 

(87) International publication number: 

WO 2003/029804 (10.04.2003 Gazette 2003/15) 


(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES PI PR GB GR 
IE IT Li LU MC NL PT SE SK TR 

Designated Extension States: 
ALLT LVMK RO SI 

(30) Priority: 28.09.2001 J P 2001301009 
20.03.2002 JP 2002078183 

(71) Applicant: Arlcray, Inc. 

Kyoto-Shi, Kyoto 601-8045 (JP) 


(72) Inventors: 

• SAKATA, Tetsuya do ARKRAY, Inc. 
Kyoto-Shi, Kyoto 601-8045 (JP) 

• KASAI, Tolcuo c/o ARKRAY, Inc. 
Kyoto-Shi, Kyoto 601^8045 (JP) 

• KOBAYASHI, Taizo c/o ARKRAY, Inc. 
Kyoto-Shi, Kyoto 601-8045 (JP) 

(74) Representative: Pluckrose, Anthony William et al 
BOULT WADE TENNANT, 
Verulam Gardens 
70 Gray's inn Road 
London WC1X8BT (GB) 


(54) 


MEASUREMENT INSTRUMENT AND CONCENTRATION MEASUREMENT APPARATUS 


(57) Tlie present invention relates to a measure- 
ment instrument (2) whicti is used as an attachment to 
a concentration measuring device (1) for calculating 
concentration based on concentration measurement in- 
fomiation, and which outputs the concentration meas- 
urement inf omnation to the concentration measuring de- 
vice (1). The measurement Instrument (2) includes an 
attribute infomnation output section (28) to output at- 
tribute infomnation about the attributes of the measure- 
ment instrument (2) as an electric physical value. The 


attribute infomnation is based on at least one of the con- 
ditions including a resistance of the attribute inf ormatlon 
outputsection (28), a location of the attribute infomnation 
output section (28), and the size of a region on which 
the attribute information output section (28) is fomned. 
The attribute infonnation may be used to select the cal- 
ibration curve suitable for the measurement instrurinent 
(2). The attn*bute infonnation may be one that relates to 
a specific measurement standard applied to the meas- 
urement instrument (2). 
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Description 

TECHNICAL FIELD 


^I!«L^'^'"^f '^'^'^^ '° ° measurement Instrument such as a biosensor, a method of making the 

measurement mstrument, a set of the measurement Instrument and a measurement auxl ary instrumenra ensTr 

^rc"I«nLr'^'""'°,'''-"' ' P'"^''"^ °' measurement instruments, and a concentrm JmetuTng dev^ 
calculating the concentration of a specific component in a sample liquid with the measurement Instrument 


10 BACKGROUND ART 


^^Hu iTli " ^ component In body fluid (e.g. glucose in blood), redox reaction is utilized in general 
Come r """T'"^ 3"""^""^ "^""^ '''^ measurement of blood sugar at or aX f^ 

eZplT ""'^""^ ""^^ '"^^ "'""^ f"*^ JP-^H081K0^or 

[0003] ThebiosensorBmaybedifferentinsensltivity.SuchdifferBnceisoftenmadebychangeincomponentma^ 

J ^ r "^"'^ "'^ "'"^^"""^ ^° '^''^^^ ^^"^'"^i'y- "^"^h^^. ^Hen the produc^on of the biosenTor^ 
hhL tT!^ " "'"'^'"^ °' °^ '^'^"'y °" 'f'^ P'"^^' P^°''"<=«°n lines, the biosensors produS m Sie 

il^ft^n J hT ™y '^''f^^ ^"'^^'*y- Therefore, th; blood s^SL m^rg devS^ 

.softenprov,ded.nadvancewithapluraiityofcalibrationcun/estomeasureconcen^ationscorreXwTh^^^ 
varying ,n sensitivity. With the blood sugar measuring device capable of measuring a pluS^^J^f mTi^r^Sf !e^ 

if hl3 ■ ^'^T' """^ '^"^ ^^^nize infonriation about a calibmtion curve suitable for the sensSJ 
of the biosensor and the measurement Items Id select such a calibration curve sensitivity 

KLIl^ f"^ example method of detemiining the calibration curve, each calibration cun,e is assigned with an 
o^^the biosensor or in a user instruction. In this example, the blood sugar measuring devi« is installed wfth a pr^ar^ 

^"^'"^ detemtHning the calibratlon curve, the case accommodates the plural bio- 

as w^^Tnl' ^"9ar measuring device in the same manner as is the 

T^^i^^zr^"""^ ""^ autolStr; ;ie e g 

f^U'^Srt.TH f ''"'^^ °P^'««°n- tt'^ operation is a burden 

to he user, and he or she may forget to determine the calibration cun^e. If the user forgets the detemiination of the 
calibration curve, the measurement of blood sugar level cannot be perfomied approprilS. TOsTb^^e Z ^ 
termination of the calibration curve should not be entrusted to the user. 

s thTp^rsiirr bt*;r^^^ ''"''"^*'" '^^^ ^'"^^ « '^^-'^ ^^^^^-^ p-^^-'- 

merulnZ^L ^ T"! calculation results of the blood sugar level. There are a plurality of standards for 
For exL^n^r " "^^^'''^^ °f ^''^y'ne «nd required compoJei 

tte bbod^r'T^' measurement standard provides that hexokinase be used as an enzyme 
lips dtSS rulrwheT^^H^^H^r ' ^P"''''^^ ''^^^'"'"9 - n°t a paS di 

SS^^J^ht^kt^et .'k^^^^^^^^^ ^ f ""^"'"^ '^^"^"'^'^ ^''^ '"""^ ^"9^r 'e^^' v^ith the biosensor 
utilizing hexokinase. the blood su^ level is not correctly calculated with the biosensor Utilizing glucose oxkJase. 

SUMMARY OF THE INVEf^iTION 

S„,r ^"^^'^"'^ ^" ""'^^ °* P'^^^"^ P~^"« « concentration measurement utilizing a concen- 

~r a^rcraCrerfo"^nr" '"""^ ^^'^'^^ ^'^""^ -Sg a3en 

Of user.andcapable of perfomiing more exact concentration measurement. Rrst. when the concentration measurement 
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is Derformed with the concentration measuring device having a plurality of selectable calibration curves, the concen- 
tration measuring device is made to be capable of selecting a calibration curve suitable for the measunng instrument. 
Second the present invention prevents Incorrect concentration measurement due to the difference between the meas- 
urement standard of the measurement instrument and that of the concentration measuring devrce. 
room According to a first aspect of the present invention, there is provided a measurement instrument used as an 
attachment to a concentration measuring device for calculating a concentration based on concentration measurement 
information and outputting the concentration measurement infonnalion to the concentration measunrig device. An 
attribute information output section is fomied to output inf omiation about attributes of the measurement instrument as 
electric physical values. The attribute information is based on at least one of the conditions including a resistance of 
the attribute infomiatlon output section, a location of the attribute infonnation output section, and the size of a region 
on which the attribute infonnation output section is fonned. . . ,.u .• 

r0012l The attribute infonnation is utilized for enabBng the concentration measuring device to select a calibration 
curve suitable forthe measurement instmmert. More specifically, the attribute infomtation is used to selectacalibrat^^ 

curve suitable for the sensitivity of the measurement instrument or to select a calibration curve suitable for preset 
measurement items in the measurement instniment. The attribute Infomdation maybe about a measurement standard 
applied to the measurement instrument. 

[00131 The attribute infomiatlon may include the production data of the measurement instrument, the validity data, 
tt,emanufacturer,theproductionsrte(e.g.thecountryofmanufactureandthefactorylocation).theidentrfrcatronnumber 

of the lot that includes the measurement Instrument (the lot number). ^ , ^, ^ 

20 [00141 The measurement standard is detemiinedby the kind of enzyme and the sample state (e.g.. whole blood or 
plasma) in the measuring instrument, whereas the standard is detem«ned by the method of calculation in the concen- 
tration measuring device. 

[00151 The attribute infonnation output secfion may include a plurality of individual infonnation output sections for 
outputting specifk; infonnation as electric physical values. , j. .j , 

25 [00161 The electric physical value is electric current, resistance, voltage, etc. The attribute infomiatiori or individual 
Infomiation is identified by the amount of the electric physical value, the existence of the electric Physical value (open- 
short signal) or the combination of them. More specifically, when the attribute infomiation is provided based on he 
resistance of the attribute infonnation output section, the content of the attribute Infomiation is represented by the 
magnitude of the electric physical value, for example. When the attribute infomiation is provided based on the location 

30 of the attribute infomiation output section, it is outputted by at least one of the open-short signal and the anriount of the 
electric physical value for example. When the attribute infomiation is provided based an amount of space fomied wrth 
the attribute infomiation output section, it is outputted by at least one of the open-short signal and the amount of the 
electric physical value for example. . ...... 

[00171 When ttie attribute information is provided based on the resistance, the resistance is adjusted by varying 

35 length, thickness of width, or by selecting material tor the attribute infonnation output section. 

[00181 The measurement instrument of the present invention further comprises a substrate at least including an end 
portion Inserted Into the concentration measuring device forthe concentration measurement. The attribute infomiation 
output section Is a strip fonned In the end portion and having a wklth of 2 mm and below. 

[00191 The measurement instrument further comprises a substrate having an end portion inserted into the concen- 

40 tration measuring device for concentration measurement for example, and a calculation infomiation output sedion 
fomied on the endportion to output infomiation for concentration cateulation. The attribute infomnation output section 
is fomied between the calculation Infomiation output section and an Inserting edge of the end portion of the substrate 

into the concentration measuring devtee. . , 

mm The attribute infomiation output section includes first and second portions to contact temiinals of the concen- 

45 tration measuring device and one or a plurality of connection-breakable parts connecting the first and second portions. 
The attribute infomiation output sectton is piovkted with the attribute infonnation by selectively breaking or leaving 
intact at least one of the connectlon-brsakable parts. . ^ ^ . , „^ 

[0021 1 Preferably, when the measurement instniment is suppHed with the attribute infonnation based on a resistance 
of the attribute infomiation output section, the measurement instrument of the present im/entlon comprises a correction 

so infomiation output section for outputting correction infonnation relating to the discrepancy between the actual resistance 
in the attribute infomiation output section and a resistance preset in the attribute infomtiation output section. 
[00221 Preferably, the attribute infomiation output section outputs identif ication infomiation for inf omimg the concen- 
tration measuring device that the measurement instrument can output the infomiation for concentration cafculation. 
[00231 According to a second aspect of the present invention, there is provided a method of making the measureinent 

55 instniment including a step of fomiing an attribute infomiation output section for outputting «f ^""^ 
attributes of a measurement Instniment The step comprises a first operation for fomiing first and second portions 
contacting temiinals of the concentration measuring device and one or plurality of connection-breakable parts coiv 
nectlngthefirst and second portions, and a second operation for disconnecting one orplurallty of connection-breakable 
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parts selected from the connection-breakable parts. 

!S 5l! ^'""y'"^ ^ conductive material or a resistance material by screen printing, 

fn^o! T^*'^°"'^^'^P"'^y''^P^rf°""^<^ by drill machining, laser processing or etching ' 

Em.iHo *° ^^"^^ °' P'^'"' P^""'**^^ ^ measurement instrument used as an 
attachment to a concentration measuring device for calculating a concentration based on concentration measurement 
,nfom,at,on. and outputting the concentration measurement information to the concentration^eSuring ZcJT^ 
measurement instrument Includes a measurement standart infomtation output section to output inforSfaJon SouTa 
measurement standard applied to the measurement instnjment. 'niomiaiion about a 

[0027] According to a fourth aspect of the present Im^ention. there Is provided a set comprising a measurement 
mstrument and a measurement auxiliary instrument. The measurement instmment is used a^an ih« Hon 
rml"T' '"T ""^""'"^ concentration calculation infom,ation to the concentSlon r^L^urbg 
f^I^H JJh ^"'""^^ "sed as an attachment to a concentration measuring device aS 

fonned withameasurement standard Infomiatlonoutputsection for outpu^^^^ 

about a measurement standard applied to the measurement instalment u.naara inionnaiion 

Susirirati'irr^i:ift"i'?'^'"'*T^^^^ 

to iLnn?»^! i » « the concentration measuring device for enabling the concentraUon measuring device 
to recognize the charactenstics of the measurement Instruments auevice 

Sid i'Jj^'?"^ ^ * TV'^'^ °' P'^^"* "^^ "measurement standard infomiation Is 

I^ocaTont hl^ t ? °" ^' °* " °f •''^ ««"'>"1« '■"'^""^"O" 0"tput section, 

olS i^irof^l^^^^^ IT '"'r:.'"' °' ^P^'^^ ""^^ attributeLormatlon 

pr^l^entlon "'^asurement standard may be supplied In a different way from the first aspect of the 

Ewmfrr'""^ '° ^ ^'"'"''^"^"^ °* P^^"t there Is provided a concentration measuring device 

«nlTT^"*r™r'*- "^^ "'-t'""'^"* has an attribute Infomiation output s^tlon fo' 

St^ onf^f ,T r "I f ^l^""^ measurement instrument. The attribute Infomiation is based on 
andthe s^nrr " ""'P"^ ^ °* ^«*"*- '"'"""^"on output 

SS?a d;v^!lnri.!l ^ °" ""•P"* The concentration m^s- 

o3tn^i2nrf recognizing or detecting the attribute infom«tion. and perfomis a specific 

S ' -measurement based on the attribute Infomiation recognized by the recognizer. 

o^a ion^, .T.^'"^' '"^T^"' "'^ °"tP"«'"g the attribute in- 

ormation as calibration cuive detemiination Infomiation for selecting a calibration cun/e sultabte for the measurement 

cal bration cuives, a calibration curve selection unit selecting a specific calibration cuive suitable forthe measuremen 
mstrument from the calibration curves based on the attribute infomiation for example measurement 
P03iq The detemilnatlon of the calibration curve may depend on the sensitivity or the preset measurement items 
I Jd^ ^^^^ measurement or cholesterol measurement) of the measurement instrument 
mS .I^f infomiation output section may output the attribute infomiation as measurement standard Infor- 

ZZ^£.lur^""Tr! "PP""' *° "'^ "measurement Instrument. -Rie concentration meTrtag dSSL 

comprises a judging unrt detemilning whether or not to perfomi concentration measurement with the measuremem 
instrument based on the attribute infomiation. '«aneni wnn we measurement 

Inforrnatlon outputsection maybe output the attribute Infomiation including the production date 
the validity date the manufacturer, the production site (e.g. country of manufacture and factory locaL) an iSentm- 
cation number of the lot including the measurement instrument (lot number) 'ocaiion). an identifi 

Eh jr»r!J'^"1"*" T^"^ « P'"^^ty of temiinals contacting the attribute Infomiation output section, recog- 
the tlrJninate " "^"^"^ ^ °' '° infom«tlo7output secitl^^a 

[0036] According to a sixth embodiment of the present Invention, there Is provided a sensor cartridge having a plurality 
of measurement instruments for outputting concentration measurement infomiation relating to a concentration o a 

S SculaZT' ' "T" '^'^'^ '^"^ ^ « concemratlon measiSSdevLe 

lenSr ^Se ' ^ on concentration measurement Infomiation. The 

Srm'I^SrntTnrmen^^^^ 

SIS., Jr^f"^; the attribute Infomiation is based on at least one of conditions including a resistance of the attribute 
irrfomiation output section, a location of the attribute Infomiation output section, and the size of a region on whteh the 

teTSrT "T" ^ """^'^ ™y *e attribute SoZtlT 

ELo^Lse^iiroT " f ^ to select acalfcration curve suitable for the measurement Instruments de- 
pending on the sensrt«/ity orthe preset measurement Items of the measurement Instruments. The attribute infomiation 
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may Include a measurement standard applied to the measurement instruments, the production date, the validity date, 
the manufacturer, the production site (e.g. country of manufacture and factory location), an identification number of 
the lot Including the measurement instruments (lot number). 

[0039] According to a seventh aspect of the present Invention, there is provided a concentration measuring device 
5 with a sensor cartridge accommodating a plurality of measurement instruments, performing concentration calculation 
based on concentration measurement inf omiation from the measurement instrument taken out of the sensor cartridge 
having an attribute information output section for outputting attribute infonmation about attributes of the measurement 
instruments. The concentration measuring device comprises a recognizer for recognizing the attribute infomnation, and 
performs a specific operation relating to a concentration measurement based on the attribute infomiation recognized 
10 by the recognition means. 

[0040] The attribute infonmation of the measurement instrument is based on at least one of the conditions including 
a resistance of the attribute infomnation output section, a location of the attribute information output section, and the 
size of a region on which the attribute infomnation output section is fonned. 

[0041] Preferably, when the attribute information is used to select a calibration curve suitable for the measurement 
15 instruments, the concentration measuring device comprises a storage unit storing Infomnation about a plurality of cal- 
ibration curves, and a calibration curve selection unit selecting a specific calibration curve suitable for the measurement 
instrument from the calibration curves. 

[0042] The concentration measuring comprises a cartridge mount for mounting the sensor cartridge and a plurality 
of temninals for contacting the attribute infomnation output section. Preferably, the terminals contact the attribute infer- 
no mation output section when the sensor cartridge is being mounted or after the cartridge has been mounted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] 

25 

Fig. 1 is a schematic view showing a concentration measuring device with a biosensor according to a first embod- 
iment of the present invention; 

Fig. 2 is a perspective view of the biosensor shown in Fig. 1 ; 

Fig. 3 is an exploded perspective view of the biosensor shown in Fig. 2; 
30 Figs. 4A-4I are plan views illustrating examples of disconnection patterns; 

Fig. 5 is a con^espondence table of a disconnection pattern, a measurement standard and a calibration curve; 

Fig. 6 Is a flowchart showing the concentration measuring operation of the concentration measuring device ac- 
cording to the first embodiment of the present invention; 

Fig. 7 is a flowchart showing the attribute information identification process; 
35 Figs. 8A-8D are plan views illustrating the switching patterns of the analog switch; 

Fig. 9 is a flowchart showing the concentration calculating process; 

Figs. 1 0A-10D are plan views illustrating a second embodiment of the present invention; 

Figs. 11 A-11C are plan views illustrating a modification example of the biosensor shown in Figs. 1 0A-IOC; 

Figs. 12A and 12B are plan views illustrating the switching patterns of the analog switch in the second embodiment 
40 of the present Invention; 

Fig. 13 is a plan view showing a third embodiment of the present invention; 

Fig. 14 is a plan view showing a fourth embodiment of the present invention; 

Figs. ISA and 15b are plan views showing a fifth embodiment of tfie present invention; 

Figs. 1 6A and 1 6B are plan views illustrating amodif ication example of the biosensor shown in Figs. ISA and 1 SB; 
Figs. 1 7A and 1 7B are plan views illustrating a sixth embodiment of the present invention; 
Figs. 18A-18D are plan views showing a seventh embodiment of the present invention; 

Fig. 1 9 is a schematic view showing a concentration measuring device with a correction chip according to an eighth 
embodiment of the present invention; 

Fig. 20 is a schematic view showing the concentration measuring device with a biosensor according to the eighth 
50 embodiment of the present invention; 

Fig. 21 is a perspective view of the correction chip shown in Fig. 19; 

Fig. 22 is an exploded perspective view of the biosensor shown in Fig. 20; 

Rg. 23 is a flowchart Illustrating the concentration measuring operation of the concentration measuring device 
according to the eighth embodiment of the present invention; 
S5 Fig. 24 is a perspective view showing a concentration measuring device with a sensor cartridge according to a 

ninth embodiment of the present invention; 

Fig. 2S is a sectional view taken along lines X1-X1 of Fig. 24, extracting a principal portion; 
Fig. 26 is a sectional view taken along lines X2-X2 of Fig. 24, extracting a principal portion; 
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Fig. 27 fe a perspective view showing a principai portion of the sensor cartridge. 
BEST MODE FOR CARR YING OUT THE INVENTION 

[0045] Figs. 1 -9 show a first embodiment of the present invention 

[0046J As shown in Rg. 1 . a concentration measuring device 1 with a biosensor 2 mounted thereto is used for r^.i 

uS'li S hT^ 10a- W, aswitch unit 11. a voitage applying unit 12, an electric current measuring unit 13 a!tora» 
unS 19." " a calibration curve selection unit 16. a judging unft 17. a control unit 18 and al^Z^ 

o^teide via a hole 20a fomied in the cover 20 and an openinq 23a of a 
24a flows through the channel 24 toward the hole 20a by capillary action 

SSIfl.^'^n ^"bstrate 22. made of resin such as PET. is rectangular. The substrate 22 has a length of 10-50 mm a 
.Sraroirrn'2^^^^^^^^^ 

[0050] The working electrode 25 and the counterpart electrode 26 mostly extend longitudinally of the substrate 22 
^^frLr^f ! k'^1'''*""*''"^'^'*'"'""°'*^^"''^<«22. Thus. the wori<in^ 

[Sh ^""^ "^^ ' ^"^'^ ^^^"^ '"*^9'"9 between the end 25a of the working electrode 25 and 

ScX^CbTgLr.^ 
irrctttroSi:-^'"°°^^°^^^^^^^ 

tH? 2^^''^ attribute Infomiation output section 28 is used for outputting the attribute infomiation of the biosensor 2 
SlecSfrron. flf"^ '° *«.«>"^ion measuring devtoe 1, infomra.ion such as^caSn 

T ? . ^ ^ calibration curve suitable for the sensitivity of the biosensor 2 and -measurernem 

SrS^drtirrss^^^^ 

ifi^iuues Tirst mira leads 28A-28C, and the attnbute Informat on s outputted as an electric current nUicton^^\ 
TJ! ' "^P"'' ^'^'^^ ^""^ ^^^^"-^ '^'^ 28A, 28B or across th^s^lTrdtSS^il^^^^ 

Between theadjacent leads 28A-28C,sixconnection-breakableparts28a-28fareprovidedlnThep^ 
^oconnectron-breakabte Paris are disconnected among the th'ree connection-bferkiCar^be^e^ Te 1^^^^^ 

nme types of mfomiation separately by selecting one of the disconnection patterns. Refemng to Rg 5 when 2^ 

S^^^^HH ^^'■b'^^'"" ''"'^^^ are set. with the com WnatioS of them be^ 

r"s^S;?heSS.?T"^^^^^ 'T"^- ^ '^^^ '-"entlSing 

to fE^« n H ' , three d«connection patterns between the first and second leads 28A and 28B may correspond 

rSo5^ '"'r "'""''""'^ ^"'^ '^""'^^ ^Parately outpuSed ' 

[0055] Of course, the number of the leads and the connectton-breakable parts are not nmfted to the illustrated em 

to thTlHu^T r ^T'^^r- connectron-breakab'e parts to be diSnneJte^^^^^^^ 

to the .ilustrated embedment, in the case wherB throe connection-breakable pa^ am set betweS ad^^^^^ 
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the number of parts to be disconnected may be selected from 0-3. This arrangement allows the ''^^^^f J"'"™" 
i seSed from more pieces of infomiation than where two connection-breakable parts ^^^^^f^J'^Zm^uaU 
ro056] ReferringtoRgs.2and3.thecorrectioninfomiaticnoutputsection29correctstheou,putfromth^^^^^^^ 
hird leads2BA-28C The section 29 includes a fourth lead 29A and a joint 29B between the fourth lead 29A and the 
5 lear28C Whenr^oltage is applied across the third lead 28C and the fourth lead 29A, correction .nformafon .s 

ouSSaScreltLesistance) Prefembly.theco^^ 

forTheSrhleaS^^edonthe^^^^^^ 

ttnoV of thP fmirth lead 29A varies from the preset resistance for the fourth lead 29A. Thus, the concentration 
mSurg iriTl coleTtheTuUu-^ *e first through third teads 28A-28C based on the deviation of the 

"^eTrtb^: ^fSrSut section 28 and the correction infom^ation output section 29 can be Jm,ed 
Eenprintingfor example. The connection-brealcable parts 28a-28farefor^^^ 

teaS 28A^8C Thereafter, each of the connection-breakable parts 28a-28f may be d«connected or not in a«:ord- 
aniwtth a d^omection pattem which is determined based on the measurement standard for the biosensor 2 and 
,5 the caltoratiorcurve (sensttivity of the biosensor 2) used for the concentration caiculaUon. The d«connection of the 
cLnnSonreakable parts 28a-28i Is perfomned by e.g. machining with the use of a drill, laser processing or etching. 
Te s^s^i Jt^bCiior 2 may be found by taking an actual measurement of the sensitivity of a given nurnber 

?biosenso72sJ2^^^ 

wheS the sensitivity of the biosensor2 is unpredfctable due to the possibility of changing In design of produ«?tlon lines 
20 or in component materials, for example, at an initial stage of factory production. . „ . . ^ . ....act 

rooBBi As shown in Fig 1 the first through sixth terminals 2Ba-2Bf of the concentration measuring device 1 contact 

el2lb 2ronhet^^^^^ 

information output section 28. and the fourth lead 29A of the correction Infomnation output section 29 (see Fig. BA) 
when the biosensor 2 is attached to the concentration measuring device 1. ,„,„,„„„h 

.5 Toosai Theswitchunnilincludosfirst-sixthanalogswitcheslla-llf.Eachanalogs^^^^^ 

on and off by the control unft 1 8. By operation of the respective analog switches 11a-11f. each of the temiinals 10a- 

iofisselectivelvconnectedtothevoltageapplyingunit12ortotheelectriccun-entmeasuringunit13. 

raloi ^e SiS^appVing unit 1 2 applies a vottage across the working electrode 25 and the counterpart electrode 

S across the seind K 288 and the first or third lead 28A, 28C, or across the third f ^ ^80 and «^^^^^^^ 

30 29XThevoItageapplyingunft12comprisesadirectKmrrentpowersupply,suchasadrycellandarechag^^^^^^ 

pVei] The electric current measuring unit 13 measures the electric current flowing through a circuit fomied by the 

mMsurina device 1 an d the resistance preset for the fourth lead 29A, for example. . ^ 

ss ToSlhereclio" 

and whether or not a sample liquid is supplied to the reagent part 27, based on the cun^nt measured bythe ei^no 

cC?rertreaLLguni,l3.FurtL. 

c^e sSon inlm,ation. based on the attribute information from the attribute infomiation output section 28 and the 
correction information from the connection infonmation output section 29. 
40 [M^ TJIe c^ibration cun^e selection unit 16 detemiines the caUbration curve suitable for the sensitMty of the bio- 

sensor 2 based on the calibration curve selection infonmation. ^oonramont 

Theiudgingunit17judges.basedonthemeasurementstandardlnfom.ation.whetherornotthemeasurement 

standard matches that of the concentration measuring device 1. =.„„ivinn unit 12 More soecif- 

[0066] The control unit 1 8 controls the operation of the switch unit 11 and the voltage applying unrt 12- M°re sp«« 
45 Shr the control unit 18 detemilnes whether or not a voltage need be applied across the wortcing and oounterpart 
el2;odLSforexample.andwhetherornotavortageneedbeappIled.to 

output section 28 and the correction Infomnatton output secUon 29. ,h„ =»mni^. lim.id based on 

[00671 THe calculating unit 19 calculates the concentiatton of the specific component in the sampte .quid ^sed on 
irrSpors^LurrentLasured by the electriccurrent measuring unit ISand the calibration cu^^ 

" Sr^ETr: ;«"unit 14, the det^ion un. 15, the calibration curve selection unit 16 iu^j'n^9 
L control unit 18 and the calculating unit 19 may be constituted by a CPU and a memoiy such as ROM a"f 
AftemLeV. all the units may be constituted by a Single common CPU and a pmrali^^^^^ 

5.069] nSxI. the operation of the concentration measuring devtee 1 is described wrth reference ^ F^^ 6 *^ugh 9 
55 0070 AS Shown in Fig. 6. the detectfon unit 15 first detects whether or not the biosensor 2 is «t^<;'^^^ J 
Sonmeasuringdevice1(S10).Todeterminewhetherornotthebiosenso^^^ 
sensor such as an optical sensor or a pressure sensor, or of the first through fourth leads 28A-28C. 29A. 
[m71J Whe^thed'ete^onunitlBdr^ 
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(S10: YES), the attribution Information of the biosensor is checl<ed (S11) 

Slrd^Shri^K'''?!- ^ ^""^ '^"^ information checking, the control unit 18 directs that the second 

S^ZH^m • ,T °" ' ^PP''^" ^"^'^^^ third and fourth leadsISc 

5 fS r^rbLin r '^"'^^ 28C. 29A by the electric curmnt measuring ur^Ys 

S^d^tl'T'TT '^T"''" ' ^5 determines how much the actual riistence 

t ihoiJ ?"T '"tP'"^"' then calculates a compensation coefficient (822^ 

S Tht i •""'^ third and fourth analog switches 11c 1ld 

(S23). Then, a voltage is applied across the second and third leads 28B, 28C, and the current measurino unit ^ 
measures the currentflowing at the second and third leads 28B. 28C (S24) Simi artv as sho^nTn VToTy T1 

" Sf^SS ^'^'^'^^TT^^ '^'-''^ - turned on by the c^ntroS 18 i[o«^^^ 

« the first and second leads 28A, 28B by the electric current measuring unit 13 (S26) currentflowing 

[0074J Asshownin Fig. 7. the detection portion 15 corrects the measured values In S24 and S26 (or the calculated 

values based on the measured values)according to the compensation coefficient obtained at S^^^ 

b^a^ed on the corrected values, the calibration curve selection information and the measuremeSdSd i^tion 

ELS-*!^^"?'? """y^^temi'"^ ^'hether or not the measurement standard of the biosensor 2 is one of 
?fs dZStot^eS. measurement device 1 (S12). ,, the concentration measuring d^vii 

ItLtd'^tlraHJaS^^^^^^ ' '-'"-^"^ -'^^'^^ - —en t 

tK th" ^^'""^'"f. ""t 17 detemiines that the measurement standard of the biosensor 2 is not compatible with 
«iat of the concentration measurement device 1 (S12:NO), error handling is perfomied (Sisl TSs^Sf Se ^n 

vTrmZsT^r"^"^^""^^^^^^ 

sensor 2 from the calibration curves stored in the storage unit 1 4 (S:1 3) 

[00781 Next, the concentration measurement process is perfomied according to the flowchart shown In Ra 0 r«5i4» 
2-^.2T.T "'"'f °" 'detects Whether or notthe reJeSSSronhe biosenso; 

f liSc^rf^r ' """" 'P^'"^"^' '5 comparesL m^easuL^u' X the 

t ^ ^ predetemiined threshold when the first and sixth analog switcSi ila iif 

dSlLrfh °" f r" " '^"Sent part 27 is supplied with a sample liquid, the r^fplrt 27 fe 

S^l^erdi^eS'^ff predetemiined value is applied to the reagent part27. the electron cirrier b 

mlSSn .JTi f ^^"^'^'^ an oxidation current (or a deoxidation current). Therefore, the electric current 

measunng unrt 13 can detect that the reagent part 27 undergoes a proper reaction, that is the reaoeToart zTte 

^ j o^f. ^' "^^^ ""'^ ^5 determines that no sample liquid is supplied (S30 NO) the deter- 

mination process of S30 is repeated until the suppV of a sample liquid is detected (S30 YES) At this tSe an e^r 

S WhlT ?tl ~J ^ P-dotermlned number of detem,inations are perfoiied 

[OOSOJ When the detection unit 15 detemiines that the sample liquid is supplied (S30:YES) the voltaae aoDlication- 

switches 11 a. 1 1f based on the infonnation from the detection unit 1 5 

[OMI] Next, the control unit 1 8 detemiines whether or not the predelemiined period of time has passed after the 
voltegeappication(S32)Jf the control unh18detemiinesthm 

rS32?ETs7cenrvoSl^'''"SL'^^ 

„r f ?!1 ^PP"^ '° reagent part 27 during the predetermined period of time the deoxidized 

(or oxidized) electron carriers accumulate in the reagent part 27 penoo 01 time, tne deoxidized 

^!^l c^^^.!"^ deteirnines that the predetemiined period of time has passed (S32 :YES), the control 

? T'^T *° "PP'y to the liquid phase reaction system (^). 

[0083] The control unit 18 further detemnines whether or not a predetemiined period of time has paSed after the 

(S34.YES): Since a voltage is applied to the liquid phase reaction system during the predetermined period of time the 

^21 "^Z""" ?f ""'"J"^ ConsequentV. the electrons are tranLrred SSrtJeZ d Pli^e 

reaction system and the wori<ing electrode 25, and the electric current measuring unit 13 measurrtl^^s'^iS^e 
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current The response current continues to be measured and monitored by the detection unit 15. _ 
ST WheTL control unit 18 detemiines that the predetem^ined period of time has P^^^^-^ (^34^^ >■ 'j!,'^^ 
Sa un! 19 obtains the current response current measured by the electric current measuring unit 13 from he 
SSn unit 15 (ST Further, the cal«..ating unit 1 9 calculates the concentration of the specific componen .n the 
sSrSquS/^e). -rie conce;tratlon caknilation is performed by using the selected calibration .''"^ ^S^^^^J^^^ 
SsprsecurTent(orresponsevoltageconvertedfromthecurrent in accordance withp 

afterTprdeter^Ld period of time has passed from the re-appllca«on of the voftage (S33 ^^'^■t^'^l'^^^^^. 
roOBSl As shown in Fig. 6. when the concentration measurement (S14) or the error processing (S1 5) « completed 
Ke det^on 1^15 detemiines that the biosensor 2 is not attached (SI 0:NO). the concentratK,n measurement Is 

loMei"* oiher preferred embodiments of the present invention will be described below wtth reference to the accom- 
panZ d^wTn^Se figures referred below, the elements identical or similar to those o, the first embodiment are 
SesfgJated by tSe same rJerence signs, and overlapping descriptions about the elements areom««d^ ^ 
rooSl Fiqs 10A through 10D illustrate a second embodiment of the present invention. In the biosensors 3A-3C 
Sd aSbute JflaSon can be output by selecUng at least one of the location and the area s«e for fo^.ng the 
rribute^lTation output sections 30A-30C. As described above, the attribute infomtatlon may include calib^tton 
SI;iesol^Zrom,atlon (the sensor sensl^^^ 

K^'rrrr— nVu:;:tsections30A^^^^ 

S*e working electrode 25 and the end 26b of the counterpart electrode 26. The attnbu e infornnation o"tpu^ unrt 30A 
fhown^rnrior^s brought intocontact with second throughfourthtem.inals40b-^^^ 

derelenthrb-L^^^^^^^ 

SBshSnrHg.10B is fomied so as to contact the third andfourthtem,inals40e^ 

tc^ nal 4rin Attaching the biosensor 3B. The attribute Infom^ation output unit 30C shown in Fjg^ 1 0C^"™;*^^" 
iTo contact the second and third temiinals 40band 40c but not to contact the fourth tem,inal 40«1 ^ttech^the 
W<«en^r?C.Ofcourse,as shown in Fig.10D.theconcentrationmeasuringdevicecanreco^^^ 
of a biosensor 3D provided with no attribute infonnation output section. 

^0891 rshownin^^ 

Of the workina electrode 25 and the counterpart electrode 26. , . .u^ ^t+,ju. 

?M901 2the biosensor 3A-3C is Inserted Into the concentration measuring device, the detection of the attnbu^e 
nfoltioTjrerfom^ed by turning the first and fifth analog switches 41a. 41t off turning the th«g switch 41c 
on and turning one of the second and fourth analog switches 41b and 41d on while turning "the ol^^ 
K oe^Lescriptionforthe method ofrecognizingthe attribute inforr.^^ 

Cin Fia 10A taken as an example. First, as shown in Fig. 12A. the second and third analog switches 41b. 41c are 

Sir^ed?n. S nce^^^^^ output section 30A is arranged ^^^-"l':---'' -•'^^'^srown fn^" 

Shietem,inals are shorted. Then.the third andfourth analog switches41c41daretum^^^^^ 

12B the attribute Information output section 30A is arranged between the third and fourth temninals 40c, 40d and 
her^foretJo tet. nt^^^ 40dTre shorted. Accordingly, there is generateda signal indicating that the second a d 
hwtr^ nate 40b. 40c as well as the third and fourth tem,inals 40c. 40d are shorted in the ^'osensor SA shown in 

FibirSLignal maybe obtained by causing the detection uniflSto detect whe^^^ 

K''^rrgtt:eTj;;eT^^^ 

rg!LaSsignl,indicatingthatthLecondandthirdtem,inals40b40careopenwi,n^^^^^^ 

4(te 40d are shorted, in the biosensor 3C shown in Fig. IOC. there is generated a signal "9 

and'thW finals 40b 40c are shorted while the third and fourth temninals 40c. 40d are open Jn the b»sen«.r 3D 

SJJwnfn^ToSSJel^lsgener^^ 

S It ut-rto'^uJpTttie desired in,om,aUon selected from the four kinds of —n by the 
Sve use r^e 'biosensors 3A through 3D differing in location and area size (Including a case where no attribute 
lnfom,ation output section is provided) for fomiing the attribute InfomtaHon o'^'rt f ecOo-is 30A^°°- . 
S^l Thealibuteinfom^rtionoutputsectionforoutputtlnganopen-shortsignalcanbefo^^^^ 
"nductor or resistor set connection-breakable parts and then disconnecting or leaving the parts depending on kinds 

™;rri?.mnfLation output sectionsaOA-SOC can output more kinds of infom^ation by setting a plure«jr 
StanSs™ he second and third temilnals 40b. 40c or the third and fourth terminals 40c. 40d are shorted 
^ToS^^s'fhort-relate^ 

Z shorted and having a smaller resistance. When many kinds of infomiation are available, the biosensors 3A-3C can 
oiiJShThemea^rement standard infomiatlon and thecallbretloncunre 
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'^'L::,'':ZI^^^ -t" ^--^ "-tween the ends 25b, 2Sb o, 

third measurement standard infomiation 3600-3800 £2 may correspond to 
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methods can provide the attribute information output portions having a variety of resistances by adjusting the surface 
modification time. This enables prompt action to cope with the change in materials or in design of production lines. 
[01 05] Fig. 1 4 shows a fourth embodiment of the present invention. A biosensor 3F includes an attribute infomnation 
output section 30F consisting of first and second individual infomnation parts 30Fa, 30Fb. In this arrangement, the two 

5 individual information parts 30Fa, 30Fb can be used to output open-short information between the second and the 
third tenninats 40b, 40c as well as the third and the fourth temiinals 40c. 40d. In this manner, it is possible to output 
more information than when the attribute infonnatlon output section consists of only one output part. 
[0106] Fig. 15A and 15B show a fifth embodiment of the present Invention. A biosensor 3G includes an attribute 
information output portion 30G an^nged nearerto an end (attaching end) in relation to the ends 25b, 26b of the working 

10 and counterpart electrodes 25. 26. The attribute information output portion 30G fonned In a strip extending widthwise 
of the substrate 22. The output portion 30G outputs attribute infonxiation distinguished depending on the resistance of 
the output portion 30G. 

[0107] The concentration measuring device includes first and second terminals 44a, 44b. As shown in Fig. 15A, the 
first and second terminals 44a, 44b contact the attribute information output section 30G when the biosensor 3G is 

IS being attached to the concentration measuring device. As shown In Rg. 15B, when the attachment of the biosensor 
3G to the concentration measuring device is completed, the temiinals contact the ends 25b, 26b of the working and 
counterpart electrodes 25, 26. Therefore, the concentration measuring devtee does not need to have any tennlnal for 
causing the biosensor 3G to contact the attribute infomnation output section 30G. This simplifies the structure of the 
concentration measuring device and provides a cost advantage. 

20 [01 08] As shown in Figs. 1 6A and 1 6B, the attribute inf omriation output portions 30G', 30G" may be fonmed integrally 
with the working electrode 25 or the counterpart electrode 26. 
[0109] Figs. 1 7A and 1 78 show a sixth embodiment of the present invention. 

[0110] A biosensor 3IH has an attribute information output section 30H including first and second individual informa- 
tion output sections 30Ha, 30Hb. The first individual infomnation output section SOHa is fomned in the same portion as 

25 the attribute infomnation output section 30G of the biosensor 3H shown in Fig. 1 5. The first individual information output 
section 30Ha is fomned in a strip extending over substantially the entire width of the substrate 22. The second individual 
information output section 3CHb is formed between the ends 25b, 26b of the working and counterpart electrodes 25, 
26. The second individual infomnation output section SOHb is shorter than the first individual information output section 
30Ha. The first and second individual infomnation output sections 30l-la. 30Hb are fabricated in the same production 

30 step and made of the same material, and therefore differ In resistance. . 

[01 1 1 ] The concentration measuring devbe includes first-fourth tenninals 45a^d for the first and second individual 
infomnation output sections 30Ha, SOHb of the attribute infomnation output section 30H . The first and the fourth terminals 
45a, 45d contact the individual infomnation output section SOHa in attaching the biosensor 3H to the concentration 
measuring device. When the attachment of the biosensor 3H to the concentration measuring device is completed, 

35 these tenninals contact the ends 2 5b, 2 6b of the working and counterpart electrodes 25, 26. The second and the third 
temninals 45b, 45c contact the Individual infomnation output section 30Ha in attaching the biosensor 3H to the concen- 
tration measuring device. When the attachment of the biosensor 3H to the concentration measuring device is complet- 
ed, these terminals contact the individual Infomnation output section SOHb. 

[0112] In this anrangement, the first output section SOHa outputs individual infomnation when the biosensor 3H is 
40 being attached to the concentration measuring device, while the second output section SOHb outputs individual Infor- 
mation when the attachment of the biosensor 3H to the concentration measuring device is completed. 
[0113] Figs. 18A-18D show a seventh embodiment of the present invention. 

[01 14] A biosensor SI has an attribute infomnation output section 301 including first-third individual information output 
sections 30la-30lc. The first-third Individual Infomnation output sections 30la-30lc are fomned In the same region as 
45 the attribute information output section 30G. The first-third individual Information output sections 30la-30Ic are fomned 
in a strip extending widthwise of the substrate 22. The first-fourth tenmlnals 45a-45d contact the Hrst-third indh^ldual 
information output sections 30la-30lc in attaching the biosensor 31 to the concentration measuring device. 
[0115] This an^ngement can output various kinds of Infomnation with the use of the first-third Individual Information 
output sections SOIa-SOIc. 

50 [01 16] If the substrate 22 has a length L of 1 0 mm and a width W of 5 mm for example, it is diffbutt to set a dimension 
D between the ends 25b, 26b of the electrodes 25, 26 and the shorter end 22b of the substrate 22 to 5 mm or more, 
in this case, the width of each first-third individual infomnation output section SOIa-SOIc may be 1 mm or less. 
[0117] The Inventors of the present invention produced rectangular sample conductors by screen printing and then 
evaluated the production error based on the measurements of their resistance. The conductors were 25 mm In length 

55 and 15 \im in thickness, but their widths came in three types: 3 mm (type. 1), 2 mm (type. 2) and.1 mm (type. 3). 20 
conductors were prepared for each type. The conductors were formed by placing a mask having an opening corre- 
sponding to the conductive part on a PET substrate, filling the opening with carbon ink, and then performing heat 
treatment. 
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P»18J The carbon ink was prepared to include carbon black powder (having a weight-average particle diameter of 
S m or less) of 1 00 weight parts, polyvinyl butylenes of 25 weight parts as a binder resin, and butyl cellosolve acetate 
of 125 weight parts as a solvent. The heat treatment was performed for 30 minutes al 140 C 
[01 19] The resistance was measured by applying a constant voltage of 500 mV across the longrtudinal ends of the 

Tn^T> ' r"^' 1°"*^'""^ ""^ ^ performing a calculation based on the current according 

to Ohm s law. The results are shown in table 1 . ^ 


Table 1 


Sample NO. 

Carbon Resistance (Q) 

Width 3mm 
(Type 1) 

Width 2mm 
(Type 2) 

Width 1mm 
(Types) 

1 

530 

725 

920 

2 

660 

825 

990 

3 

662 

876 

1090 

4 

685 

904 

1123 

5 

581 

758 

935 

6 

618 

780 

942 

7 

665 

862 

1059 

8 

589 

816 

1043 

9 

544 

791 

1038 

10 

577 

773 

969 

11 

617 

902 

1187 


373 

732 

1091 

13 

517 

731 

945 

14 

414 

695 

976 

15 

776 

908 

1040 

16 

556 

795 

1034 

17 

720 

898 

1076 

18 

602 

835 

1068 

19 

518 

761 

1004 

20 

596 

805 

1014 

Avg. 

590 

608.6 

1027.2 

SD 

95.6 

66.2 

69.0 

C.V.(%) 

16.2 

8.2 

6.7 


[M20] As understood from Table 1, the type. 1 of 3mm width has a standard deviation (SD) much larger than the 
types 2 and 3, which is smaller in width than type. 1. Similarly, the type. 1 has a relative standard deviation (C V) 
. ^ ^'^ "9"* °^ Preferable that the attribute infomiation output section has a 

width of 2nrim or less. Particularly, as to the C.V, indicating relative differences, the differences lessen when the width 
ssmaller. In this light, rt is preferable that the width is 1mm or less. Applying this to the biosensor 31 shown in Fig 18 
he biosensor can be fomned so that the individual infomnation output sections have approximately desired resistances 
In otherwords. it is possible to produce individual infomiation output sections 30la-30lc capable of outputting Individuai 
information which are easily distinguished from each other. f » « 

^trl''^'^''^^ 1 notoveriaptheminimum 

value of type^ 2, while the maximum value of type. 2 does not overlap the minimum value of type. 3. Therefore three 
kir>ds of attribute infomiation output sections of 1 mm, 2mm. and 3mm width can be distinguished from each other for 
selecting a calibration curve suitable for the sensitwity of the biosensor from the three kinds of calibration curves for 
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example. Applying this to the biosensor 3G shown in Fig. 15, the attribute infonnation output section 30G is formed to 
have one of the widths 1mm, 2mm and 3mm, thereby ensuring that the most appropriate calibration curve for the 
sensitfvity of the biosensor 2 is selected from the three kinds of calibration curves, for example. In this manner, only 
adjusting the width of the attribute infonnation output section 30G can provide a biosensor 3G capable of outputting 
5 infomiation needed for selection of the calibration curve or detection of the measurement standard. 
[01 22J Figs. 1 9-22 show an eighth embodiment of the present invention. 

[01 23] As shown In Figs. 1 9 and 20, a concentration measurement device 1 B first selects a calibration curve suitable 
for a biosensor 3J when a correction chip 5 is attached, and then perfomns concentration calculation based on the 
selected calibration curve when the biosensor 3J Is attached. Therefore, the correction chip 5 and the biosensor 3J 

10 are used as a set. On the market, one connection chip 5 may be sold together with one lot of biosensors 3J. 

[01 24] As shown In Figs. 1 9 and 21 . the correction chip 5 has a rectangle substrate 50 fornied with a pair of electrodes 
51, 62 and a measurement standard information output section 53. The paired electrodes 51, 52 include front ends 
51a, 52a bridged by a chip resistor 54. The chip resistor 54 has a resistance corresponding to the sensitivity of the 
biosensor 3J. Therefore, the concentration measuring device 1 B can select the most suitable calibration curve for the 

15 biosensor 3J based on a current flowing upon application of a constant voltage to the chip resistor 54 via the first and 
fifth temnlnals 40a, 40e. Of course, the electrodes 51 , 52 may be bridged directly or by a resistance material to output 
calibration curve infomiation corresponding to the resistance measured with use of the electrodes 51 , 52. 
[01 25] The measurement standard infomiation output section 53 extends widthwise of the substrate 50 between the 
ends 51b, 51b of the electrodes 51, 52. The output section 53 outputs information about a measurement standard 

20 applied to the biosensor 3J. When the correction chip 5 Is attached to the concentration measuring device 1B, the 
output section 53 contacts the second through fourth terminals 40b-40d. Thus, the measurement standard information 
of the biosensor 3J can be obtained in accordance with a combination of open-short signals between the second and 
third temnlnals 41b, 41c and between the third and fourth tenninals 41c, 41 d by switching the analog switches 41b- 
41 d. Of course, the measurement standard infomnation is recognized by the output section 53 having a structure shown 

25 in Figs. 10A through IOC, or without providing the output section 53, depending on desired measurement standard 
Information. 

[0126] As shown In Figs. 20 and 22, the biosensor 3J has a structure similar to those of the above-described bio- 
sensors 2, 3A-3I but with no attribute infonnation output section (see Figs. 2, 10, 11-18) provided. 
[0127] Next, the operation of the concentration measuring device 1 B is described with reference to the flowchart of 
30 Fig. 23. 

[01 28] The detection unit 1 5 of the concentratlonmeasuring device 1 B detects whether or not the correction chip 5 
or the biosensor 3J (these elements are collectively referred to as "attachment" below) Is mounted (S40). The deter- 
mination may be perfonned by detecting whether or not a current flows when a voltage is applied across the first and 
fifth terminals 40a, 40e. 

35 [0129] When the detection unit 15 detects that the attachment 5, 3J Is attached to the concentration measuring 
device IB (S40: YES), the unit detemrilnes that the attachment is either of the correction chip 5 and the biosensor 3J 
(S41). This decision of the detection unit 1 5 may be made based on the current flowing at the second and third terminals 
40b, 40c or at the third and fourth terminals 40c, 40d. If the detection unit 15 detemnines that the attachment is the 
biosensor 3J (S41 :NO), concentration measuring calculation Is perfomied (S42). The calculation is perfomned by the 

40 same steps as described above with reference to Fig. 9. 

[01 30] On the other hand, if the detection unit 1 5 detennines that the attachment is the con-ection chip 5 (S41 :YES), 
the measurement standard of the biosensor 3J Is recognized (S43). The recognition of the measurement standard 
applied to the biosensor 3J can be performed by obtaining a combination of open-short signals between the second 
and third tenninals 41b, 41c and between the third and fourth temrilnals 41c, 41 d. 

45 [0131] Next, it is detennined whether or not the measurement standard of the biosensor 3J is compatible with that 
of the cortcentration measurement device IB (S44). This determination is perfomned In the judging unit 17, for example. 
[0132] If the judging unit 17 detennines that the measurement standard of the biosensor 3J is not compatible with 
that of the concentration measurement device 1 B (S44:NO), an enror handling is perfomned (S45). In the en'or handling, 
the user is inf onned via a sound or by a visual message that the measurement cannot be perfomned by the biosensor 

50 3J. It is possible that the concentration measuring device 1 B may be designed to cope with a plurality of measurement 
standards and to select the most suitable standard for that of the biosensor 3J based on the measurement standard 
information from the correction chip. 

[0133] When the judging unit 1 7 determines that the measurement standard of the biosensor 3J matches the meas- 
urement standard of the concentration measuring device 1 B (S44:YES), the detection unit 15 obtains calibration curve 
55 selection infonnation from the correction chip 5 (S46). The calibration curve selection infonnation Is obtained as a 
current when a constant voltage Is applied to the chip resistor 54. The current correlates with the resistance of the chip 
resistor 54. Therefore, the connection chip 5 can be designed to output the desired calibration curve selection information 
depending on the resistance selected for the chip resistor 54, while the concentration measuring device IB obtains 
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the calibration curve selection information suitable for the sensitivity of the biosensor 3J. 

[01 34] Next, the concentration measuring device 1 B selects the most suitable calibration curve for the biosensor 3J 
from the calibration curves stored in the storage unit 14. Once the selection of the calibration curve is performed, the 
concentration calculation is performed based on the selected calibration curve until another calibration curve is selected 
by the attaching of a correction chip 5. 

[0135] Further, the concentration measuring operation Is terminated when the detection unit 15 determines that the 
attachment 3J, 5 is not mounted {S40:NO). when the concentration measurement (S42) Is terminated, or when the 
error handling is tenninated (S45). 

[0136] In this embodiment, it is determined whether or not the measurement standard of the biosensor 3 J is com- 
patible with the measurement standards adopted for the concentration measuring device IB. When necessary, the 
error handling is performed. With this arrangement, it is possible to avoid an Incorrect concentration measurement 
which would result from the discrepancy between the measurement standard of the biosensor and the measurement 
standard of the concentration measuring device 1 8. Further, when the concentration measuring device 1 B Is designed 
to cope with a plurality of measurement standards, the device can select the measurement standard most suitable for 
the biosensor 3J set to the correction chip 5 to calculate the concentration based on the standard. 
[01 37] The measurement standard infomnatlon output section 53 of the con-ectlon chip 5 may have the same structu re 
as the attntute Information output section of the described biosensor 2, 3A-3I (see Fig. 2, 10, 11-18). 
[0138] Figs. 24 through 27 show a ninth embodiment of the present Invention. Fig. 24 is a perspective view showing 
the concentration measuring device with a sensor cartridge. Figs. 25 and 26 are sectional views taken along lines 
XI -X1 and X2-X2. Fig. 27 is an enlarged view showing a principal portion of the sensor cartridge. 
[01 39] As shown in Fig. 24, a concentration measuring device 6 is used with a sensor cartridge 7. As shown in Rgs. 
25 and 26, the sensor cartridge 7 accommodates aplurallty of biosensors 8. The concentration measuring device 6 
takes one of the biosensors 8 out of the sensor cartridge 7 to measure a concentration of a specific component in a 
sample liquid with the biosensor 8. 

[0140] The concentration measuring device 6 has a housing 60 (see Fig. 24) internally provided with a push mech- 
anism for pushing the biosensor 8 in the direction of an an-ow A1 In Fig. 24, a transfer mechanism for transferring the 
biosensor 8, and an index mechanism for sequentially shifting the sensor cartridge 7 bit by bit. The transfer mechanism 
and the Index mechanism may be known means. Simllariy to the concentration measuring device 1 shown In Fig. 1 , 
the concentration measuring device 6 includes a voltage applying unit, an electric cun^ent measuring unit, a storage 
unit, a calibration curve selection unit, a judging unit, a detection unit, a control unit, and a calculating unit. 
[0141] As shown in Fig. 24, the housing 60 Is fomnedwith a cartridge mount 61 and an opening 62. The cartridge 
mount 61 allows the movement of sensor cartridge 7, holds the sensor cartridge 7 and guides the sensor cartridge 7 
being Indexed. The opening 62 communicates with the cartridge mount 61 so as to allow the biosensor 8 to project to 
the outside after is transferred by the transfer mechanism. 

[0142] The sensor cartridge 7 includes a case 70, a sealing film 71 , and an attribute Information output section 72. 
[0143] As shown in Figs. 25 and 26, the case 70 includes a plurality of sensor holders 73. The sensor holder 73 is 
open f onAfard (in the direction of an arrow A1 shown in Figs. 24 and 25) and upward (In the direction of an an"ow B1 
shown in Rgs. 24 and 25). As clearly shown in Fig. 26, the sensor holders 73 are disposedat apitch P In the longitudinal 
direction (in directions of arrows CI , C2), where the pitch P con-esponds to the Indexing pitch of the Index mechanism 
for the sensor cartridge 7. Each sensor holder 73 accommodates one sensor 8. As understood from Fig. 25, the bio- 
sensor 8 has a structure where the attribute Infomiatlon output section and the correction mfomriation output section 
are orhitted from the biosensor shown in Fig. 2. As clearly shown in Figs. 25 and 26, the biosensor 8 Is accommodated 
in the sensor holder 73 in a manner such that the sample liquid inlet 80 faces in the transferring direction A1 of the 
biosensor, and that the sensor is held in direct contact with a side surface 73a and an upright step portion 73A. In this 
state, the biosensor 8 Is spaced from side surfaces 73b and 73B with gaps 73c, 73C. 

[0144] As shown in Figs. 24 and 26, the sealing film 71 is applied to cover the sensor holders 73 collectively. The 
sealing film 71 may be made of metal thin film or plastic film, or fonned by combining these films. 
[0145] Rg. 25 shows a draw-out mechanism Including first and second cutlers 90, 91 depicted in imaginary lines. 
The draw-out mechanism includes first and second cutters 90, 91 . The first cutter 90 is movable upward and downward 
or In the directions B1 , B2. Moving downward, the first cutter 90 makes a cut in the sealing film 71 at the front portion 
relative to the biosensor 8. At this time, the first cutter 90 plunges into the gap 73c as shown In Fig. 26. The second 
cutter 91 shown in Fig. 25 is movable upward and downward or in the directions B1 , B2, and fonward and backward 
or in the direction A1 , A2. Moving downward, the second cutter 91 makes a cut In the rear portion of the sealing film 
71 . At this time, the second cutter 91 plunges Into the gap 73c. 

[0146] After the sealing film 71 is cut by the first and second cutters 90, 91 , the first cutter 90 is moved upward B1 
and the second cutter 91 Is moved fonvardAI, thereby moving the biosensor 8 out of the sensor cartridge 7. The 
biosensor 8 is further moved fonward A1 by the transfer mechanism. The biosensor 8 with the sample liquid inlet 80 is 
partly projected from the opening 62 of the housing 60. 
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[0147] As shown In Figs. 24 and 27, the attribute information output section 72, formed on a sheet 74, has a plurality 
of Individual information output sections 72a, 72b, 72c. The sheet 74 is adhered on to the sealing film 71 . The individual 
infomiation output sections 72a- 72c are strips fomied by e.g. screen printing and extending widthwise of the sensor 
cartridge 7. The attribute Infonmation output section 72 may consist of one conductor. 

5 [0148] As shown In Figs. 25 and 26, the concentration measuring device 6 has a calibration curve selection unit (not 
shown) selecting the calibration curve based on calibration cun/e detemnlnation information detected via first-third 
tenninals 93-95. The terminals 93-95 are located so as to contact the individual infomiation output sections 72a-72c 
in inserting the sensor cartridge 7. The terminals 93-95 are leaf springs to press the sensor cartridge 7 downward. The 
temninate 93-95 Is provided with pwots 93a, 94b, 95c, respectively. The pivots 93a-95c provide poinH:ontacts between 

10. the terminals 93-95 and the Individual Infomnation output sections 72a-72c, respectively. 

[0149] When the Individual Infomiatlon output sections 72a, 72b, 72c contact the tenninals 93-95 respectively, a 
constant voltage Is applied to the output sections. Then, the Individual Infomnatlon output sections 72a, 72b, 72c output 
the specific infomnatlon as a current or an open-short signal. The attribute information is obtained as a set of several 
kinds of specific information. The calibration curve selection unit (not shown) detennines the calibration curve suitable 

IS for the sensitivity of the biosensor 8 based on the calibration curve selection information. The Judging unit (not shown) 
judges whether or not the measurement standard of the biosensor 8 matches that of the concentration measuring 
device 6 (see Fig. 1). 

[0150] In the concentration measurement, the biosensor 8 proj ecting from the housing 60 Is introduced with a sample 
liquid via the sample liquid Inlet 80. According to the sequence shown In Fig. 9, the concentration measuring device 6 

20 calculates the concentration of the specific components in the sample liquid (see Fig. 1 ). 

[0151] In this embodiment, just attaching the sensor cartridge 7 to the concentration measuring device 6 enables 
the determination of the calibration curve suitable for the sensitivity of the biosensor 8 in the sensor cartridge 7, while 
judging whether or not the measurement standard of the biosensor 8 matches that of the concentration measuring 
device 6. Therefore, the calibration curve detennlnation can be perfomied without attaching the correction chip or 

25 button operation. The user has no role in the detemnination of the calibration curve, which results In preventing failure 
of the calibration curve detemnination due to user's carelessness. 


Claims 

30 

1. A measurement instrument which is attached to a concentration measuring device for calculating a concentration 
based on concentration calculation information and Is capable of outputting the concentration calculation informa- 
tion to the concentration measuring device, the measurement instrument comprising, 

an attribute infomiatlon output section for outputting attribute information relating to an attribute of the meas- 
35 urement Instrument as an electric physical quantity, 

wherein the attribute infomnation is provided based on at least one of conditions including a resistance of the 
attribute Infonmation output section, a location of the attribute Infomnatlon output section, and a size of a region on 
which the attribute infomnatlon output section is fomned. 

^ 2, The measurement instrument according to claim 1 , wherein the attribute infonnatlon Is utilized for enabling the 
concentration measuring device to select a calibration curve suitable for the measurement instrument. . 

3. The measurement instmment according to claim 2, wherein the attribute infomnation is utilized for enabling the 
concentration measuring device to select a calibration curve suitable for sensitivity of the measurement instrument. 

45 

4. The measurement instrument according to claim 1 . wherein the attribute infonnatlon relates to a measurement 
standard applied to the measurement instrument. 

5. The measurement instmment according to claim 1 , wherein the attribute information output section comprises a 
50 plurality of individual infonnatlon output sections for outputting individual infomnation as electric physical quantity. 

6. The measurement Instrument according to claim 1 , further comprising a substrate at least having an end portion 
inserted into the concentration measuring device for concentration measurement, 

wherein the attribute Infomfiation output section comprises a strip fomned in the end portion and having a 
55 width of no greater than 2 mm. 

7. The measurement instrument according to claim 1 , further comprising: a substrate having an end portion inserted 
into the concentration measuring device for concentration measurement; and a calculation Infomnation output sec- 
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tion formed on the end portion for outputting the concentration calculation information; 

wherein the attribute information output section is provided on the end portion and between the calculation 
deviS^*'°" ^ ^^^'^'"^ ^^^^ substrate that is Inserted Into the concentration measuring 

8. The measurement instrument according to claim 1, wherein the attribute information output section comprises- 
first and second portions brought into contact with terminals of the concentration measuring device' and one or a 
plurality of connection-breakable parts connecting the first and second portions, and 

wherein the attribute infomrtation is provided in the attribute inf omnation output section by selectively breakina 
or leaving intact the one or the plurality of connection-breakable parts. 

9. The measurement instrument according to claim 1 , wherein the attribute information correlates with a resistance 
of the attribute information output section, 

the measurement Instrument further comprising a correction information output section for outputting cor- 
rection inf ormatlort correlating with a discrepancy between an actual resistance of the attribute Information output 
section and a resistance preset for the attribute infomiation output section. 

10. The measurement Instrument according to claim 1 . wherein the attribute information output section is arranged to 

omputidentiflcationinfomiationforinfomfiingtheconcentratlonmeasuringdevicethatthemeasurement Instrument 
IS arranged to output the concentration calculation information. 

1 1 . A method of making a measurement instrument, the method comprising the step of making an attribute Information 
output section an-anged to output attribute infomfiation relating to an attribute of the measurement Instrnment 

wherein the step comprises: a first operation for fomiing first and second elements that are brought into 
contact with terminals of a concentration measuring device when the measurement instrument is attached to the 
concentration measuring device, the first operation also for fomning one or plurality of connection-breakable parts 
connecting the first and second elements; and a second operation for disconnecting a connection-breakable part 
selected from the one or the plurality of connection-breakable parts in accordance with information outputted from 
the attnbute infomiation output section. 

12. A measurement Instrument attached to a concentration measuring device that performs concentration calculation 
based on concentration calculation Information, the instrument being arranged to output the concentration calcu- 
lation infomiation to the concentration measuring device, 

wherein the measurement instrument comprises a measurement standard information output section ar- 
ranged to output measurement standard infomiation regarding a measurement standard applied to the measure- 
ment instrument. 

13. A set comprising a measurement instrument and a measurement auxiliary instrument, 

wherein the measurement instrument is attached to a concentration measuring device that performs con- 
centration calculation based on concentration calculation infomiation. the measurement instrument being arranged 
to output the concentration calculation information to the concentration measuring device, 

wherein ttie measurement auxiliary instrument Is attached to the concentration measuring device and in- 
cludes a measuremert standard information output section arranged to output measurement standard inf o^^^ 
relating to a measurement standard applied to the measurement Instniment. 

14. The set of the measurement instrument and the measurement auxiliary Instrument according to claim 13 wherein 
the measurement standard infomiation Is provided based on at least one of conditions Including a restetance of 
the measurement standard information output section, a location of the measurement standard information output 
section, and a size of a region on which the measurement standard infomiation output section Is fonned. 

15. A concentration measuring device used with a measurement instrument attached thereto, the measurement in- 
strurnent compnsing an attribute information output section for outputting attribute information relating to an at- 
tnbute of the measurement instrument, the attribute infomiation being provided based on at least one of conditions 
including a resistance of the attribute infomiation output section, a location of the attribute information output sec- 
devicTcom^^^^^ °" '"^''^ ^^^"^^ information output section is formed, the concentration measuring 

a recognizer for detecting the attribute infomiation, and 
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wherein a concentration calculation-related operation Is performed based on the attribution Information de- 
tected by the recognizer. 

16 The concentration measuring device according to claim 15. wherein the ««f 
an^ngedto output calibraUon curve selection infomiation. as the attribution 

elite suitable for the measurement Instrument, the concentration measuring device further compnslng. 

a storaqe unH storing infomiation regarding a plurality of calibration curves; and 

LSon curve selection unit sel^ingaspecrffc calibration curvesuttabieforthemeasurementmsm^^ 

from the plurality of calibration curves. 

17 The concentration measuring device according to claim 15. wherein the attribute information output section is 
Irran^d^oT^Il measureS«nt standard infomiation. as the attribution infomiation, regarding a measurement 
Standard aoDlied to the measurement instrument, ^!ui« 

the Soentration measuring device further comprising a Judging unit «lf "^^'"^ "''^J^^^^^^^ 
not to perfomi concentration measurement with the measurement instmment based on the attribute inforniation. 

18. The concentration measuring device according to claim 15. wherein '''^^^"g^'^^^^^P^'^^^; ^'^^f^^'j'^ 
nals brought Into contact with the attribute information output section, the recognizer being arranged to detect he 
SbSSrrnwhenconstantvoltageorconstantcurrent is applied totheatt^ 

via the temninals. 

1 9 A sensor cartridge comprising a plurality of measurement Instruments an-anged to output concentration nneasure- 
Jient Wo^ation correlating with a concentration of a specific component in a sample liquid, the sensor cartridge 
being attached to a concentration measuring device which calculates a concentration of the ^ecrfic component 
bas^ on the concentration calculation infomiation supplied from the measurement instrument. 

the sensor cartridge also comprising an attribute infomiation output section arranged to output an attribute 
information relating to an attribute of the plurality of measurement Instalment. 

20 The sensor cartridge according to claim 1 9. wherein the attribute infomtiation is provided based on at least one of 
. Ionrns"rdingareslstanLofthe 

output section, and a size of a region on which the attribute infomtiation output section Is fomied. 

21 . The sensor cartridge according to claim 1 9, wherein the attribute infomiation is '"9 the concen- 
tration measuring device to select a calibration curve suitable for the measurement instmrnents. 

22. The sensor cartridge according to claim 1 9. wherein the attribute Infomiation relates to a measurement standard 
applied to the measurement instruments. 

23 Aconcentratlonmeasuring deviceusedwith a sensor cartridge that accommodates a plurality of measurement in- 
stmmemsTe lasurin device pertomiing concentration calculation based on concentration measurement in- 
lation iTed^^^^^^^^ meas u'rement instmment taken from the sensor cartridge the sensor «^Jr.Je com- 
pSng an attSbute infomiation output section for outputting attribute Infomiation relating to an attnbute of the 

measurement Instruments, ^ ^ ^ - t 

thP measurina device comprising a recognizer for detecting the attnbute infomiation, 

leTacorL^attoSul^^^^^^^^ 
detected by the recognizer. 

24 The concentration measuring device according to claim 23. wherein the attribute infomiation of the '"^asurernent 
rsl^mem is b^ed on at leit one of conditions including a rasistance of the attribute information output s«^non^ 
LTrarnonhe attribute infom«tion outputsection. and as^ 

section is formed. 

25. The concentration measuring device according to claim 23. wherein the attnDute Infomiation is used to select a 
calibration curve suitable for the measurement instruments, 
the measuring device further comprising: 

a storage unit storing infomiation relating to a plurality of calibration curves; and 
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^' "^"^^ ^"^"^ 23. further comprising: a cartridge mount for mounting the 

trirt IT ^"^^ ^""^ ^"^"""'^ information output section when the sensorV 

tndge IS being mounted orafterthesensorcartridge has been mounted. wnen me sensor car- 
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